Expression of dopaminergic receptors on human CD4+ T lymphocytes: flow cytometric analysis of naive and memory subsets and relevance for the neuroimmunology of neurodegenerative disease.
Dopamine (DA) is a crucial transmitter in the neuroimmune network, where it contributes to the nervous system-immune system interplay as well as in the communication among immune cells. DA acts through five different dopaminergic receptors (DR) grouped into two families: the D1-like (D1 and D5) and the D2-like (D2, D3 and D4). By use of 5-color flow cytometric analysis, we examined the expression of DR on human CD4+ naive T lymphocytes (CD3+CD4+CD45RA+CCR7+), central memory (TCM, CD3+CD4+CD45RA-CCR7+) and effector memory T cells (TEM, CD3+CD4+CD45RA-CCR7-). In addition, in cultured CD4+ T cells we investigated the changes in DR expression induced by stimulation with antiCD3/antiCD28 antibodies. Results showed that CD4+ T cells always expressed all the five DR: D1-like DR were identified on average on 11.6-13.1 % and D2-like DR on 3.1-8.1 % of the cells. DR on CD4+ naive T cells, TCM, and TEM had distinct expression patterns: naive T cells expressed more D1-like than D2-like DR, which on the contrary were increased in TCM and TEM cells. In cultured CD4+ T cells stimulation with anti-CD3/anti-CD28 antibodies increased the expression of D1-like DR by 71-84 % and of D2-like DR by 55-97 %. The frequency of DR was higher in apoptotic cells in comparison to viable cells, however stimulation increased all DR on viable cells, without affecting their expression on apoptotic cells. The present results contribute to unravel the complexity of dopaminergic pathways in human CD4+ T lymphocytes, suggesting their involvement in memory functions as well as in apoptotic processes. In view of the role of CD4+ memory T cells in neuroinflammation and neurodegeneration during Parkinson's disease, the relevance of these findings must be assessed in the clinical setting.